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(54) ROOF MATERIAL-INTEGRATED SOLAR BATTERY AND ITS EXECUTION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate the work by 
bending two opposite sides of a roof material-integrated 
solar battery base material, providing an eaves side 
coupling section and a ridge side coupling section, and 

providing an opening section on the roof material surface ***** 
side of a wire storage section in the ridge side coupling J$ 

section. ^ 

SOLUTION: A solar battery element 102 is provided on w;^^^. ' : '**^^^y ^ ' 

the surface of a roof material-integrated solar battery or a 

roof material 101 , two opposite sides of the base material 

101 are folded to form an eaves side coupling section 

106a and a ridge side coupling section 106b. A terminal 

box 103 connected with a cable 104 having a connector 

105 is fitted in the ridge side coupling section 106b, and 

the output of the solar battery element 102 is connected to the cable 104 in the terminal box 
103. The ridge side coupling section 106b of the roof material-integrated solar battery of the 
roof material 101 is fixed on a sheathing roof board by clips, and the eaves side coupling 
section 106a of another roof material-integrated solar battery or roof material 101 is seam- 
jointed to the end section. Rain infiltration is more surely prevented, and strong wind resistance 
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BASIC-ABSTRACT: 

The roof member (10) comprises a solar battery module in which a solar battery 
element (102) is fixed on a backing, with two opposite sides of the backing of 
the solar battery module bent to form an eaves-side connecting portion (106a) 
and a ridge-side connecting portion (106b). The ridge-side connecting portion 
is open on the front surface side of roof member, and electrical wiring is 
provided in the ridge-side connecting portion. A number of such roof members 
are horizontally connected with each other by joint drip plate, joint cover, 
and wires of the respective roof members are connected with each other in the 
ridge-side connecting portion. 

The solar battery module has backing, a filling material, a solar battery 
element, a surface film, and an output drawing portion which is provided in the 
ridge-side connecting portion or on the 

back surface of the backing. The eaves-side connecting portion has a through 
hole for letting a wire from the output drawing portion pass and the ridge-side 
connecting portion has a notch 

for letting a wire from another solar battery module adjacent on the ridge side 
pass. The through hole is sealed by a sealant, and the opening of the 
ridge-side connecting portion is covered by the ridge-side connecting portion 
cover. The solar battery element is an amorphous silicon solar cell, which has 
at least a substrate, a metal layer, a semiconductor layer, a transparent 
electrode, and a collector electrode. 

ADVANTAGE - Arrangements provide combination solar battery and roof members are 
excellent in flashing, strength, and appearance and permits electric wiring 
work to be carried out readily after fixation of roof member. 

ABSTRACTED-PUB-NO: US 6128868A 

EQUIVALENT-ABSTRACTS: 
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the solar battery module bent to form an eaves-side connecting portion (106a) 
and a ridge-side connecting portion (106b). The ridge-side connecting portion 
is open on the front surface side of roof member, and electrical wiring is 
provided in the ridge-side connecting portion. A number of such roof members 
are horizontally connected with each other by joint drip plate, joint cover, 
and wires of the respective roof members are connected with each other in the 
ridge-side connecting portion. 



The solar battery modul has backing, a filling material, a solar battery 
element, a surface film, and an output drawing portion which is provided in the 
ridge-side connecting portion or on the 

back surface of the backing. The eaves-side connecting portion has a through 
hole for letting a wire from the output drawing portion pass and the ridge-side 
connecting portion has a notch 

for letting a wire from another solar battery module adjacent on the ridge side 
pass. The through hole is sealed by a sealant, and the opening of the 
ridge-side connecting portion is covered by the ridge-side connecting portion 
cover. The solar battery element is an amorphous silicon solar cell, which has 
at least a substrate, a metal layer, a semiconductor layer, a transparent 
electrode, and a collector electrode. 

ADVANTAGE - Arrangements provide combination solar battery and roof members are 
excellent in flashing, strength, and appearance and permits electric wiring 
work to be carried out readily after fixation of roof member. 

CHOSEN-DRAWING: Dwg.1/11 

TITLE-TERMS; SOLAR BATTERY MODULE COMBINATION ROOF MEMBER SOLAR BATTERY 
MODULE 

BATTERY ELEMENT FIX BACKING TWO OPPOSED SIDE BEND FORM EAVE SIDE 
RIDGE SIDE CONNECT PORTION SEAM JOINT 

DERWENT-CLASS: Q43 Q45 U12 X15 

EPI-CODES: U12-A02A4E; X15-A02; 

SECONDARY-ACC-NO: 

Non-CPI Secondary Accession Numbers: N1998-116805 



,15:41:48 PM 



Page 1 of 7 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the construction method of 

roofing of having used a roofing one apparatus solar battery and it. 

[0002] 

[Description of the Prior Art] In order to make a stand unnecessary and to perform installation 
construction of a solar battery as part of the construction work of a building, the large cost cut of a roofing 
one apparatus solar battery is enabled. 

[0003] The structure of a roofing one apparatus solar battery is the solar cell module which attached the 
back up plate in the rear face, without having used the weatherproof film for the front-face side as 
protection material, and using a frame for the circumference, and performed plastic working for the back 
up plate. 

[0004] There are the following advantages in such a roofing one apparatus solar battery. 

(1) Taking advantage of the rigidity of a solar cell module, eye a possible hatchet and the dogged and 
reliable installation of the junction and superposition using elasticity are attained. 

(2) Since it is lightweight as compared with the module which used the frame, it is easy to deal with it, 
and the burden given to a house after installation can be mitigated. 

(3) Since there is no joint of a frame and the main part of a solar cell module, there is no need for water 
proofing and it is advantageous to flashing as a roof. 

(4) The cost can be cut down by losing like the cost of materials of a frame, and a fitter. Moreover, spread 
can be promoted by [ — the same processing as the conventional metal roof and installation can be 
performed — ] raising compatibility with the usual metal roof by making a rear-face back up plate into 
usual metal roofing and a usual equivalent device. 

(5) In appearance, since it is possible to take the same installation mode as a roof conventionally, the same 
appearance as the roof appearance liked conventionally can be constituted. 

[0005] As a solar cell module which employed these advantages efficiently, the artificer etc. has 
developed horizontal **** roofing with a solar battery. 

[0006] This horizontal **** roofing with a solar battery piles up roofing which adjoins in the direction of 
an eaves ridge, and ******** installation is carried out and it has the following features. 

(1) It is possible to excel in flashing and to fix roofing firmly by ******** and piling up. 

(2) It can have stair-like appearance and can consider as the appearance which does not give the 
impression carried out smoothly and has a feeling of thickness, and a high-class feeling. By long-picture- 
izing roofing horizontally, large-area-izing as a roofing one apparatus solar battery is possible, and the 
member for connection, such as a terminal box, a cable, and a connector, can be reduced. 

(3) Reliable connection can be performed by performing electric wiring between sarking and roofing 
using a cable with a connector, without affecting the performance of flashing of roofing etc. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the conventional horizontal **** roofing one 
apparatus solar battery, after roofing fixation, the work about wiring is impossible and the following 
problems were. 
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(1) When a problem is in wiring of a solar battery, it cannot detect and restore. Since there is no cable 
splicing work in the usual roof installation, it may be said that neither a failure of an operator unfamiliar 
to a solar battery to tie nor the output expected for the problem on this wiring even if the wrong 
connection etc. might occur and there were no abnormalities in the roofing one apparatus solar battery 
itself is obtained. 

(2) When a poor module is generated in the installed solar cell module, there is a problem that detection of 
eye an impossible hatchet and a poor module cannot do the performance measurement for every one solar 
cell module. 

(3) There was a problem that wiring while the wiring after fixation fixes roofing to eye an impossible 
hatchet took time as a problem of workability. Although a patent like USP-4 189881 No. 
PHOTOVOLTAIC ROOF CONSTRUCTION (Atlantic Richfield Company) is devised about wiring 
between solar batteries, for example, it is not a thing suitable for roofing with appearance like horizontal 
**** Moreover, the problem that the generating efficiency to eye a required hatchet and a roof side is 
disadvantageous also has the field where a solar battery is not installed in the wiring section. 

[0008] Moreover, in JP,6-69527,A and a solar cell module (sharp incorporated company), also after 
installation, although it is the design about the solar cell module which can be wired, the problem of a cost 
rise of using frame material with the space of the shape of a pipe for letting wiring pass, the problem of 
appearance, etc. are mentioned. 

[0009] Moreover, about the electrical installation between solar batteries with the installation mode of a 
horizontal **** configuration, for example like the design of JP,5-3 1832,B and a roof unit with a solar 
battery (Takenaka, Inc., sharp incorporated company), a heavy bubble is carried out and the method of 
being ****** rare ****** and connecting electrically is devised. However, since that only connection of 
****** can be performed up and down, intensity, and sealing use conductive rubber for connection of the 
required engagement section, problems, like that a question is in long-term reliability and misgiving 
remains in the electric insulation at the time of getting wet can be considered. 

[0010] as mentioned above, the installation mode which piles up a part one by one — adopting rain — it 
is the roofing one apparatus solar battery excellent in the end, intensity, and appearance, and a possible 
roofing one apparatus solar battery of electric wiring work is easily desired strongly after roofing fixation 
[0011] 

[Means for Solving the Problem] Two sides which the base material of a roofing one apparatus solar 
battery counters are bent, the eaves side engagement section and the ridge side engagement section are 
made, and the wiring hold section of these ridge side engagement circles considers as the roofing one 
apparatus solar battery or roofing characterized by having opening in a roofing front-face side, and having 
electric wiring in these wiring hold circles. 

[0012] Moreover, two or more of these roofing of each other is connected to a longitudinal direction with 

the splice drain board and splice covering, and mutual wiring is connected in the aforementioned wiring 

hold circles. Moreover, in ****** and the aforementioned wiring hold circles, mutual wiring is mutually 

connected for each eaves side engagement section and the ridge side engagement section. 

[0013] It is characterized by covering the aforementioned wiring hold section with wiring hold section 

covering especially. 

[0014] 

[Embodiments of the Invention] 

<Operation form 1> (a roofing one apparatus solar battery or configuration of roofing) The external view 
of the roofing one apparatus solar battery of this example or roofing is shown in drawing 1. A roofing one 
apparatus solar battery or roofing 101 has the solar battery element 102 on the front face, and as shown in 
drawing, it is bent. That is, in case it is installed on a roof, in the edge located in an eaves side, it has 
eaves side engagement section 106a of the shape of a character of KO, and it has the wiring hold section 
covering fit-in section 107 bent so that it might turn up towards an outside further. 
[0015] On the other hand, the edge located in a ridge side is bent so that it may rise in the direction of a 
side front, and it has ridge side engagement section 106b which turned up the edge to the eaves side 
further, and was formed. 

[0016] In ridge side engagement section 106b, the terminal box 103 to which the cable 104 with a 
connector 105 was connected is attached. The output of a solar battery element 102 is connected to the 
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cable 104 in the terminal box 103 interior. 

[0017] (Detail of the engagement section) The cross section of the engagement section is shown in 
drawing 2. 

[0018] On sarking 1 10, ridge side engagement section 106b of roofing one apparatus solar-battery or 
roofing 101a hangs, and the child 108 is fixed. Eaves side engagement section 106a of another roofing 
one apparatus solar battery at this edge or roofing 101b is ****** rare ******. in ridge side engagement 
section 106b of roofing one apparatus solar-battery or roofing 101a, the terminal box 103 to which the 
cable 104 with a connector 105 was connected is attached. In order to protect these electrical parts from a 
rainstorm etc., the L character type wiring hold section protective cover 109 is fitted in the wiring hold 
section protective cover fit-in section 107. 

[0019] (The construction method) The construction method of the roofing one apparatus solar battery of 
this example or roofing is shown in drawing 3. 

[0020] 1. Connection of longitudinal direction and direction of ridge (1) Two or more rafters 206 are fixed 
on a purline, and sarking 207 is fixed between these rafters. 

(2) Most, make the roofing one apparatus solar battery or roofing 201 by the side of eaves engaged so that 
the engagement section by the side of eaves may be put on front **** 209 from a top, and it fixes a 
roofing one apparatus solar battery or the ridge side engagement section of roofing 201 by **** 208. 

(3) The roofing one apparatus solar battery horizontally located in a line or the connector portion of 
roofing 201 has composition inserted with the splice drain board 210 and the splice covering 211. The 
splice drain board 212 has the waterproofing seal 212 into the overlapping portion so that water may not 
invade from the crevice between a roofing one apparatus solar battery or roofing 201. Moreover, it has the 
stop section 213 involved in the splice covering 211. 

(4) Splice covering has the portion in which the edge on either side was turned up inside in the shape of 

[ of KO ] a character. From an eaves side, attachment of the splice covering 21 1 is made to slide to a ridge 
side, and is attached so that the portion by which splice covering right and left were turned up may be 
stopped by the stop section 213 of the splice drainer board 210. The edge by the side of the ridge of the 
splice covering 21 1 is started up, and it is bent so that it may be stopped with roofing which adjoins a 
ridge side. Before the edge 214 by the side of the eaves of the splice covering 211 fits in the below- 
mentioned finishing covering (un-illustrating) in between with this splice covering and the stop section 
213's, it is changed into the horizontally near state. After fitting in finishing covering deeply, it bends to 
the down side, and it considers as slipping-down prevention of finishing covering. When removing 
finishing covering, the splice covering edge 214 is returned to a horizontally near again state. 

(5) Engage the engagement section by the side of a roofing one apparatus solar battery or the eaves of 
roofing 201 with the train by the side of a ridge one by one at an eaves side ina****** roofing one 
apparatus solar battery or the ridge side engagement section of roofing after fixing the roofing one 
apparatus solar battery or roofing 201 on a par with a horizontal single tier. 

(6) Next, connect the connector 205 of solar ******** 201. 

[0021] 2. Explain connection of the roofing one apparatus solar battery or roofing installed in the edge by 
the side of the electrical installation wife in the edge by the side of a wife. 

[0022] The outline perspective diagram of the composition near [ of roofing of this example /****] is 
shown in drawing 4. 

[0023] most -- the roofing one apparatus solar battery by the side of a wife, or roofing - or it throws away 
and the wife side edge section of a board 301 is bent in accordance with the verge board 306 A verge 
board 306 is covered by the gable package 305. Inside the gable package 305, the cable for drawing in for 
drawing the power of a solar battery indoors is arranged. 

[0024] What has an in-series number enough [ the cable 302 in the gable package 305 ] is wired even to 
an indoor switchboard, and what has the still more nearly required serial of a solar battery is arranged so 
that it may connect with the solar battery of ******** perpendicularly. 

[0025] When a roofing one apparatus solar battery or roofing is separated from the wife section, the cable 
extension is used and it connects with the cable 302 for drawing in extended from the gable package. The 
cable extension lets the wiring hold section of the roofing one apparatus solar battery or roofing 
horizontally located in a line pass in that case. Thus, wiring of a roofing one apparatus solar battery or 
roofing is completed. 
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[0026] 3. As shown in the installation last of finishing covering at drawing 5, finish with the wiring hold 
section covering 214, and attach covering 215. 

[0027] The wiring hold section covering 214 is bent in the shape of L character so that the portion fitted in 
a roofing one apparatus solar battery or roofing and the portion which carries out a bandage and 
protection of wiring hold may be constituted. 

[0028] The cable 204 each other connected by the connector 205 is stuffed into the wiring hold section, 
and it inserts in the wiring hold section covering fit-in section which prepared one side of the wiring hold 
section covering 214 in a roofing one apparatus solar battery or the eaves side edge section of roofing 
201. This covering is removable and makes maintenance check of wiring easy. 
[0029] Next, it finishes and covering 215 is attached. This covering is made to slide to the crevice 
between the already fixed splice covering 21 1 and the stop section 213 (to refer to drawing 3) which 
exists in the bottom of it, is put, and is full. And the edge by the side of the eaves of the splice covering 
21 1 is bent downward in the dotted-line section of drawing, and slipping down of the finishing covering 
215 is prevented. 

[0030] The completion state which constructed the roofing one apparatus solar, battery or roofing of this 
example to drawing 1 1 is shown, roofing with which processing of ******** etc. has not pasted up the 
solar battery other than a roofing one apparatus solar battery or roofing 501 on a required portion — that 
is, it throws away and a board 502 is used 

[003 1] Thus, the roofing one apparatus solar battery or roofing of this invention can be mixed as common 
metal roofing, and can be constructed that there is no sense of incongruity also in a ****** case. 
[0032] Furthermore, since the wiring hold section in which the wiring from the side front of roofing is 
possible is constituted, installation workability improves and the maintenance check about wiring can be 
performed easily. For example, when fault occurs in the solar battery element of a series of roofing one 
apparatus solar batteries by which the series connection was carried out to the longitudinal direction, or 
roofing, it is easy to check every sheet. Moreover, if a roofing one apparatus solar battery or roofing with 
fault is specified, provisional restoration is possible by removing the electrical installation of the portion 
and connecting the roofing one apparatus solar battery or roofing before and behind it by the cable. 
[0033] Moreover, correspondence also in the composition of the complicated wiring united with the 
demand of a system which is connected to a direct switchboard from the roof located in a center section 
by arranging the cable extension in the wiring hold section is attained, 

[0034] (Composition of a roofing one apparatus solar battery or roofing) A roofing one apparatus solar 
battery or the outline cross-section block diagram of roofing is shown in drawing 10. For 1001, as for a 
base material and 1003, in drawing 10, a solar battery element and 1002 are [ a surface film and 1004 ] 
fillers. 

[0035] The member which constitutes a roofing one apparatus solar battery and roofing below, and the 
member in connection with construction are explained. 

[0036] 1. A steel plate or a nonferrous metal board is used like the conventional metal roof as a material 
of the member (1-1 base material) base material which constitutes a roofing one apparatus solar battery or 
roofing. There is a composite-steel board which stretched surface treatment or the painted steel plate, the 
alloy that blended other elements, special steel, the heat insulator, etc. as a steel plate. Specifically, there 
are a hot-dip zinc-coated carbon steel sheet, a gal fan, a gal B ANIUMU steel plate, a melting aluminum 
plating steel plate, a copper-plating steel plate, a polyvinyl chloride precoated steel plate, a fluororesin 
steel plate, a stainless steel plate, a laminated damping steel sheet, a heat insulation galvanized steel plate, 
a weatherproof steel plate, and the aforementioned paint steel plate. As a nonferrous metal board, there 
are a copper plate, an aluminium alloy board, a zinc-alloy board, a lead plate, and a titanium board. 
[0037] (1-2 solar battery element) A single crystal, poly crystal, a microcrystal, and which an amorphous 
form are sufficient as the solar battery used for this invention. Moreover, a silicon system or a compound 
system is sufficient. 

[0038] Especially, since it has flexibility and the degradation is recovered with heat, the amorphous- 
silicon solar cell is suitable to use on a roof. 

[0039] It is shown in the cross section 9 of the amorphous-silicon solar cell which is an example of the 
solar battery element suitably used by this invention. The rear-face reflecting layer 902, the 
semiconductor layer 903, the transparent conductive layer 904, and the current collection electrode 905 
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have structure which carried out the laminating on the substrate 901. 

[0040] Resins, such as metals, such as stainless steel, and a polyimide, etc. are used as a substrate 901. An 
electrode and the metal layers 902 which serve both as a reflecting layer, such as aluminum and silver, are 
formed in the front face of a substrate 901. Furthermore, transparent conductive layers, such as a zinc 
oxide, may prepare on it. 

[0041] As a semiconductor layer 902, an amorphous silicon, amorphous silicon germanium, amorphous 
silicon carbon, etc. are used. Formation of the semiconductor layer 902 is based on a plasma CVD 
method, heat CVD, the LPCVD method, a spatter, a vacuum deposition, etc. 

[0042] Transparent electrodes, such as ITO, are prepared on the semiconductor layer 902. Furthermore on 
it, the current collection electrode which consists of a conductive paste, a metal wire, solder, etc. prepares, 
and it is ****** 

[0043] (One to 3 filler) As a filler, EVA (ethylene vinyl acetate), EEA (ethylene ethyl acrylate), PVB 
(polyvinyl butyral), etc. are used suitably. In accordance with inorganic particles, such as a glass 
nonwoven fabric and a silica, you may use simultaneously. Moreover, when a solar-battery-element 
substrate has conductivity, in order to maintain the insulation with a base material 1002, it is necessary to 
insert insulating films, such as PET (polyethylene terephthalate), between a solar battery element 1004 
and a base material 1002. 

[0044] (1-4 surface film) As a material of the surface film 1003, 4 fluoridation ethylene polymer TFE, the 
4 fluoridation ethylene-ethylene copolymer ETFE, a polyvinyl fluoride, poly chloro fluoro ethylene 
CTFE, etc. are mentioned. You may add an ultraviolet ray absorbent to these. Moreover, you may damage 
the front face by corona discharge processing etc. for adhesive improvement with the aforementioned 
filler. Moreover, since bending can be followed, the film of a non-roll is desirable. 
[0045] (1-5 lamination) The laminating of the above-mentioned component is carried out, and heating 
sticking by pressure is mutually carried out with a vacuum laminator. A base material 1002 is bent and 
processed into a desired configuration after that. 

[0046] (1-6 terminal box) As a material of a terminal box 1005, noryl, poly ABONETO, a polyamide, a 
polyacetal, Denaturation PPO, polyester, a polyarylate, a unsaturated polyester, phenol resin, an epoxy 
resin, engineering plastics, ABS plastics, PP, PVC, etc. are mentioned. 

[0047] In order to prevent a short circuit, as for the interior of a terminal box 1005, it fills up with epoxy 
resin adhesive, silicon system POTTINGUZAI, a silicon system bonded seal agent, silicone 1 liquid type 
RTV rubber, etc. 

[0048] 2. the member in connection with construction -- the member in connection with construction 
consists of the wiring hold section covering 214 and the finishing covering 215 which are shown in the 
rafter 206 shown in drawing 3, sarking 207, the splice drain board 210, the splice covering 214, **** 208, 
front **** 209, and drawing 5 

[0049] (2-1 rafter) Well-known things, such as wood and a steel frame, are used. 
[0050] (2-2 sarking) It is easy to be used as sarking for usual roofs, such as wood monotonous sarking, 
mortar, a cemented excelsior board, a plywood, and a cement chip board. The performance degradation of 
an amorphous-silicon solar cell can be recovered by roofing being warmed by using together heat 
insulators, such as a polystyrene foam, a polyurethane foam, polyethylene form, glass wool, and a fibre 
insulation board. Moreover, you may cover with vapor barrier, heat insulation form, etc. on these. 
[0051] (2-3 splice drain board) The material same as a material of the splice drain board as the base 
material of the roof agent one apparatus solar battery of the steel plate above-mentioned or a roof agent is 
used. As shown in drawing 3, in order to prevent the leakage of water to sarking, it is desirable to have the 
waterproofing seal. By making a solar cell module pile up and engage also with a longitudinal direction, 
flashing may be carried out and the splice drain board and splice covering may be omitted. 
[0052] (2-4 splice covering, wiring hold section covering, and finishing covering) The material of these 
members is also easy to be the above-mentioned thing. However, splice covering requires that bending 
and bend return should be easily possible for the edge. 

[0053] (2-5 **** and front ****) It is easy to be well-known [ these members ]. 

[0054] <Operation form 2> Electrical installation of the direction of ridge-eaves can be made easy by not 
arranging the position of a terminal box to wiring hold circles, but arranging only a cable and a connector 
to the wiring hold section. 
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[0055] This operation form changed the position of a terminal box, and also is the same composition as 
the operation form 1 . 

[0056] Drawing 6 and drawing 7 show the external view of the front face of the roofing one apparatus 
solar battery of this operation form, or roofing, and a rear face, respectively. 

[0057] With this operation form, the position of a terminal box 403 is established in the background of a 
field with the solar battery element 402 of a roofing one apparatus solar battery or roofing 401 so that 
drawing 7 on the back may see. 

[0058] The cable 404 extended from the terminal box 403 lets the breakthrough 409 opened in the 
engagement section located in the roofing one apparatus solar-battery or eaves side of roofing 401 pass, 
and draws it to the wiring hold section. The breakthrough 409 prepared in the engagement section is 
closed by the silicon sealant 409, in order that rain may also prevent ** etc. 

[0059] Only the notching 408 along which the cable of the roofing one apparatus solar battery which 
adjoins a ridge side, or roofing passes in the wiring hold section is formed in the engagement section by 
the side of the ridge of the engaged place so that surface drawing 6 may see. Moreover, the same notching 
is prepared also in wiring hold section covering. 

[0060] After the creation method of this operation form processes beforehand the breakthrough of the 
position which a terminal box pastes up on a rear-face back up plate, the breakthrough of the place which 
lets a cable pass, and notching, it is pasted up with a solar battery element. 
[0061] **** for wiring at the rear face of the solar battery element of a position which laps with a 
terminal box is arranged. 

[0062] In other points, it installed by the same material and same method as the operation form 1. 
[0063] The outline cross-section block diagram the roofing one apparatus solar battery of this operation 
form or the engagement section of roofing, and near the wiring hold section is shown in drawing 8. The 
cable 404 linked to the terminal box 403 of the roofing one apparatus solar battery by the side of a ridge 
or roofing 401b results in the roofing one apparatus solar battery by the side of eaves, or the wiring hold 
section of roofing 401a through an above-mentioned breakthrough and above-mentioned notching. 
Connection of the direction of ridge-eaves is made by this composition. 

[0064] By using the roofing one apparatus solar battery or roofing of this operation form for the edge of 
******, the series connection of the roofing one apparatus solar battery or roofing train which carried out 
the series connection to the horizontal train like the operation form 1 can be further carried out to the train 
by the side of the ridge or eaves. 

[0065] Moreover, with this operation form, since it is harder to expose ****** of a terminal box to a 
rainstorm, it becomes usable [ a large-sized terminal box and a cheap terminal box ]. Moreover, it 
becomes possible to make capacity of the wiring hold section small, and it becomes possible to 
correspond to various design nature. 
[0066] 

[Effect of the Invention] By installing a part for a roofing one apparatus solar battery or roofing in piles, 
flashing became more certain. Moreover, since a roof side does not consist of single flat surfaces, the 
impression carried out smoothly cannot be given but desirable appearance without the feeling of an oil 
can of a metal roof can be acquired. Furthermore, the conventional roof appearance and the same 
appearance can be acquired. 

[0067] By ****** which uses elasticity and sets a roofing one apparatus solar battery or roofing a system, 
flashing can presuppose that it is more certain and strong resistance to wind damage can be obtained. 
[0068] The portion which a roofing one apparatus solar battery or roofing piled up can be wired by 
establishing the wiring hold section, without being conspicuous in appearance. 

[0069] since the wiring hold section which has opening in the side front of a roof, without decreasing the 
light-receiving side of a solar battery element can be arranged — a roof side -- area ~ a solar battery can be 
be taken efficiently 

[0070] Moreover, the wiring hold section can be arranged, without applying irregularity unnecessary for 
the face-plate section of roofing by using the level difference of system ****. Therefore, the handling of 
wiring in the front face of a roof is made possible with ** which leaves the same desirable appearance as 
the conventional horizontal ******. 

[0071] Moreover, possible, by the bird clapper, since the need of wiring by the background of roofing is 
http:// 4.ipd jp .g jp/cgi-bin/tr n_ eb_cgi_ejje 



.15:41:48 PM' 



Page 7 of 7 



lost, and it becomes unnecessary to perform electric wiring simultaneously with fixation of roofing, it 
becomes possible [ doing the work from which fixation of roofing and electric wiring differ at another 
process ] to do the work about wiring from the front face of a roof, and it improves the workability at the 
time of installation. 

[0072] When a defect occurs after the time of installation of a roofing one apparatus solar battery or 
roofing, or installation, it becomes possible easily from a roof front face to inspect and repair the 
performance of each roofing one apparatus solar battery or roofing. 

[0073] By preparing in the wiring hold section free [ disconnection of lid material ], wiring can be hidden 
from a roof outside and more desirable appearance can be acquired. 

[0074] By being constituted with the filler for being filled up with a rear-face back up plate, a solar 
battery element, and a solar battery element, and a surface film, a roofing one apparatus solar battery or 
roofing enables unification of a reliable solar battery and roofing, and can consider as the cheap roofing 
one apparatus solar battery or cheap roofing of cost with high processability. 



[Translation done.] 
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